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Fig . 1 L ight distr ibution of LED str eetlig ht w ithout opti
cal design ( a) and w ith optical design ( b)











2  LED 路灯的配光设计
?? LED???????????,???
????:





???? LED?????, ????? 72??
?? LED,?? LED??????? 60 lm??
????????????    ????, ??
???? LED??????,????????
590 ?   ?   ?   ?   ? ? 23 ?
??????????, ??  27. 5?????
(? 10 m ????? 2. 5??????)?LED
?????????????, ??????
 60?????, ??? 10 m ???????
































? 5 ? ??? ,?:????? LED ??????? 591
? 4 ??????????













????????????? (?? 4 ??










A o proj = n2 A o sin21/ 2
E[ M4D( o ) ] = E [ M4D(  i ) ] =
n
2dA cosd  =

M
4D(  R )
dx dydp dq+ dxdz dpdr + dydz dpdr
(1)
??: E ??????,  ????, E [ M4D
(  o ) ]?????????, E[ M4D(  i ) ]???
? 5 ???????????????
Fig . 5  Normal v ecto rs of node po ints o f the ribs and
spines in a freedom sur face
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Fig . 6  Lens shape and the light distr ibution pr inciple along X and Y dir ections
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Fig . 7 Normal vecto r and the incident ray o f the freeform










A  A = A xB x + A yB y + A zB z (2)
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Fig. 8  Simulat ion results of LED str eet lig ht assembled by freefo rm lenses
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Abstract
The secondary opt ics design is a crit ical issue fo r the output eff iciency and light dist ribution pat
tern of the LED street lig ht. A good ro adw ay illuminat ion requires the LED street light to have a r ec
tangular light dist ribut ion pat ter n just cover the roadw ay and w ithout any light pollut ion out of the
road. T he adoption o f the unsymmetrical freefo rm opt ics w ith a r ectangular light dist ribut ion on X
and Y is a necessary w hich makes the LED streetlig ht become ver y simple and high ef ficiency. The
who le LED street lig ht can be made up if only mounts these LED modules on the PCB plate. The
mechanism, thermal management, and the pow er control elect ronics o f the LED str eet light becomes
very simple. In this paper, the opt ical design of the LED street light and the calculat ion methodo logy
of a f reeform opt ics for the str eet light w as put forw ard.
Key words: LED street lig ht ; f reeform ; secondary opt ics; light distribution; ro adw ay illuminat ion;
thermal management
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